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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device whose response characteristics are 
improved by suppressing the reduction of transmittance, 
with respect to the liquid crystal display device of an 
MVA mode having multiple divided alignment sections 
wherein alignment states of liquid crystal molecules 
having negative dielectric anisotropy are made different 
in every section. 

SOLUTION: The liquid crystal display device is 
constituted of a pair of substrates disposed opposite to 
each other having a prescribed gap, a pair of vertical 
alignment layers formed between the pair of substrates, 
a liquid crystal layer sealed between the vertical 
alignment layers and provided with negative dielectric 
anisotropy, an alignment regulating structure disposed on 
at least one substrate of the pair of substrates and 
regulating the alignment direction of the total liquid 
crystal molecules in the liquid crystal layer when voltage 
is applied and a hardening matter provided in the liquid 
crystal layer and provided with a liquid crystal framework for inclining liquid crystal molecules. 
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^ £0 ft # 6 P r fc L fc # . 
20 0° ^0 P r<4 5° 

Ela!4flg##6ftSo 

[0 0 4 6] ElSoSW/fl*it»±©iMM^?© 

{ift^cD^-tftAM 8 0° fcft6ftV^*9ft«ifiT** 
tiHT, x^/l/^-Wc^g'S: i 7?|plk:iBlSl^(p|*^^* 

^CtittS^'iift7?(S|cDi5:-rft{i9 0° T'feSCi:*^ 

[0 0 4 7] ^3tc. &KfflK<OMft£fi (eflWilft) 

^fift 7? (pltoan^rfflJx S MKj^ElolWaiB^^ADx. 
ntfJct/V ee&<OMVA735£T'li. 09X.lf1fiSO»K^ 

jg*¥tf ices ^enomntff(oflEa^?«4fi»(i[> 

(*^(S]i:^ifi4^(c^t-SE(6]Slfflia^^ttn 
tf, El6l«IWffl«iS«l±OElPltt«0»»(cfe&?n , «* 

So 

[0 0 4 8] *HJ!J£S^ffl^SC£l;:<fc»X (SSiftflF 

S^ B l»iP<DlS§ : tit.|Si±$H±SCi:A'T'#S„ *#tc % 
50 Er&]M(C7k'vy*HcOE[6)SQa^fig5nTt3C>-r\ MBE 
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[0 0 4 9] ttT, ^*WtcH8K0!l«:ffl^^TffiWr^o 

(ussct i - 1 ) ft<o««*a*tt*ft-r**a«»A 

L-001-K142. 5 w t %i*0LTMV 
A-fc/l4c&AflL 5. 0 V9lftnU£#6*fl4SUc 

cfeOHftS-Sfco Efalltfc:tt#y:P5v*iB* 

OK) KOU^Xh LC-2 0 OtcJcOS^ 1. 5 ii 
m, (i 1 0 nm<D±^ «:fffll83 7. 5^imi:4 

[0 0 5 0] *^flfie9^«fcSJtESigft<0»J^««:H3 
ICtt^o «l«itt9«jp«JE0V**6Bf£*jE*9i*PLfca 
(%) *«LT*st>, tKttttftSftft (ms;5U 

<2. 5wt%iiPL/c^^ltt^o JHWfc** 

(«) HOWfttt LCD-7000 LfztCS 
0. 0 1 7%T&tK TtSftte^ftDLTl^l^^^ 

[00 5 1] (Jtttffd 1 - 1 ) iEOKWHtfte**!*- 

•Jl/- h^yv- UC L-0 0 1 -K 1 *2. 5wt% 
&JraLTTN»SHr;Ufc&;U£. 5. 0 Vtf)»E«:0]j!iP 

H^y-7'J^7YhT^o ■b;l'^'^tt4. 0/x 

mfcbfco co££. ^sswi - 1 tmmicmttm<DM 

(ft) LCD — 7000 Tiffl 

SLfcfcc^O. 4 1 %tmmm 1 - 1 -e*Lfc-b;bJ: 

SiS*^0. l %WTtc&-5rc«>k:ti2 vgfio0i*nT* 

[00 5 2] *Jt«gllT*^*SSiStt©iBSe**H 4 tc 
*Vf 0 gtmmtomiE (V) £r*UT*5D. tKIAttft&r 
m& (ms) *aiT^« 0 STtUSaU:. ffiS^^JtH 

±EOftK2. 5wt%gftlL/:i^LTM 0 {g 

[0 0 5 3] (HfififiWl-2) HfiSCTl - lOMVAir 
jMcfc^T* 5. 0 VO*£E9l*n«F£OEfpltt®*R»L 
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Eisioan^a6nrco 3e«fk«ro9i*D«EEtEiRi«ii 
a>asft*«^fcfcc5. 3 voai*n*-ettjsi*aEiRi^ 

»6*U 3. 5VHljta«**6Eftoati*«Bli'6tta6 

/Co 

[0054] wcmfamttnzxvT^v tmttnvg 
mm^mttn y ks?s LTra«osn»*ffo fc £ c 5 . 

3. 5 V9lftPST*«fi»ftElniAn#6nrco 
[0 0 5 5] cn60-b;l/tci3*t**y v-^h3^*5 
^^E[6]^Jffl1g3i^±0?gB B a ^OliS?4ft 
/o (enftP^EET^LTV^) ^coMf^^Stc^-To WM 
ttfllftn«E (V) *SU JffilttliW&ft (d e g) *g 
ITi^o H*. IffWBatt, EfRlM*^fiErplMtf3B 
XTfeO, Sfti»i»ttElRlllt^aHElRl)ll»SYT** 

*5*^«IH±*<k*«f*ft 4 5° T'SSCfctfaiB? 

n/co 

[0056] Heti^siaswnc^sM 

VA-fe;l/OHB«jS*SLT^S e B6 (a) «S«ffi 
tcftfroTMfctfl^^U 0 6 (b) it, (a) 
20 OA-ASSTWL/clil^Ln^o *Hfi6WJ<DM 

VA-fe;i/«4, (CSKrifia) ***** 

c^-r«EfiftMffl*ISft4. 6^fffitc. nmo]; 
f4ft>3l^^an*ffl^SMB!i»&Eia»J®H^5*iij!io 

[0 0 5 7] H6fc*5V^T, BfScO-b/l/^-V-y yTWfRl 
LTftS 0*b«ftft 2 ftCD^XSffiK 2R(cttA« 

*«ft*snT^*o Sfi 1 oawMLkicti:, 7 0 ^ m 

JO tT-y^T¥frk:EBSnrc«»Olitt3S^©Eia«{H 
ffl«ifi%4*^dt$tlTV^ 0 — StE2(OaW*ffi 
±lcH\ Eia*«0ffl«Bfi«4fcW--<Otr-y^'P, EVrIM 

SttOElfiia»Jffl«3fi»6*^«*tiTi/^o EfqlMM 
ffl«liSftl4, 6 0ig(i 1 0 jimt*^ ig^fcj: 1 . 5 /z 

[0058] mfoMfflmmmm4ffl<Dmi%mc&. 

0. 3 |t mOElfilSIWH? 5 ^ 8 /i mt?7f T*R»tS 

&.fommmm&%i 4 nica *)i?nti^ 0 fsajS3u: 

v-ig^i H 0 B ^An, 5. 0V9MmL&*<6SKW*«{fc 
S*teo ^BI«OEiPl«IU:tt*itEfall«»»X*fflt\ 

EiqURMfflWim 4 % 6 j&u&fammm 1 ? 5 

tt. iTi/yUY (ft) SOl^^XhLC-2 OOT'fe 
So ^/c, -tr;l/^-v^7 p (i:4. 0/imT^ o 
[0 0 5 9] ^SSCT 1 - 1 tfsMmc, ±T'feS 1.5m 

50 mmmm4. 6m<Df&m&<ofo&#?<Dmm?jm±n^ 
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en i — i tmrnv^rco 

[oo6o] (nmm 1-4) H7 iz*nmmic&z>M 

BfiD^ta*ftfc2tfc<0;tf^XStEU 2 3 
*— g|$«:8tl/>/cXy >y hg|5 8. 9tf»tt6ftTi^£o S 

x'j-y h®8tfmfommmmmv®4 titiiu xu 

>y hffl58fr6*M>4 5° #ieutC&tfT*l3 |im(?)X'j7 

[0 0 6 1] C(0S«1 I TOA^ff^ffi^Cflgric^n 
/cS«2 fcttD<&to*fc*;b*fWU HfiSflJ l - l t 

+ 7^(14. 0/zmT&£ o 

[0062] m&mnmcmmMvm&ft^i*. ffl^x 

hg|58^:%tC40(OK^^>^^^nSo C 
<D£i* x X'J7 hffi8±tcfi+^tt(0*^Sl5^S^ 

a* i o-e^s fl&<DfflBft«Fa^ttS»E^na^ 

&Ef&atu±£ fcTi^&fr o fro 

[0063] *nm&m*m^z>c£ic&K>. ^vsmic 
[0 0 6 4] cm 2 (ommcomm^ , *rw<oss 2 

O^SS<0JBffi^<fc5JBESS^»«:BI8 7!r^BI 1 8^ffl 

awnoxy *y hff«0Efi&Nffl«&feo£tt£fi 

tCttLT&«fl5j^tf0 o Xt±4 5° tfftfcfiaU J=LO 
JttXttaWMtfc: <fc S«a#ttXtt#«a»«fc: £ 0 fta 

[0 0 6 5] fifflEfilStoL C DfcL El^JSMfflfiligW 
*«fflLfcMVA-LCD/)^fflft*nTV^*^ 40 

00-60200^) fc^T«RjSfWWSS»a»^ 

a^fflB^ww-r * c ic «fc o fflfi»?oEifiian* 

KitU Jti8ia*OfiT*«iATl/^o llflSWIi: lit 



«#BS 2002-357830 
16 

•y h»fc:»LT»a»^*¥fT«*:«»S-e:TElftati* 
[0 0 6 6] L^Lft*^. ±fe^+^S<D3§i£fc&^ 

[00 6 7] 0 8 7b3l0 I 3 (4, EAffiffilffiffijiW&& 

u nmm&mwmc n-r * »a»? ©EiRi«tt*^ l t 
#h (a) , (c) ttfamwztirc2&<om 
« u 2 micmLtztircm&ftT 1 o<z>tt«*s«ffi£ 

iffit^o/cKSt^Lti/^o &0 (b) , (d) 

SltV^o £/c. &0 (a) . (b) (4, HfiK 2 
^ttfrffifcJgfSSttfciSWSffi 1 K l2B01ffiltf 
•ifoo«IBE«iaiftPtt!«*^L. &0 (c) , (d) (4* 

[0 0 6 8] SS-THSfcHo^T. j£ty§«1S 1 2(et4, X 
»J -y hgP8A^fiE$nri^o ISl 1> l 2BIC1E 

^aiitosnsi:. xu y hSP8ifi»o»a»^ 1 o#« 

(H8 (c) #«0 o 08 (d) iCTjk-t&olC, m&(D 
SMXU *y hSP8^#^tC(i(?ia^-r^o 

[0 0 6 9] f^USHc, 09tc&^T, SW«Sl 2tc 
(4. »«^OElRl«fil««iS*4*^«snTt/^o 
1*11, i 2mfc«BE**Hi4n«ft*fc, <iig%4ifi<g 

*(C/£:^oTt>< (B9 (c) o 09 (d) tc^ 

[0070] EiRian«:»j«i-r«+*a!o38e**i/^«4 

X»J hSP. ftdt^4flta«SXU *y ha5(C*5l/^T«, 
Rt)*o/c3Se. feSVHiXU -y hSPHOffiHt^ifiv^c 

»lRl**ftLTV^<o CT^tf> 0 1 0tC*5^T, 2W» 
Sl2tc(4, XU -y hgP8#Jg/£SftT^£o XU^yh 

ntv>$ 0 fli u i 2ra^c^jE^9i*a^n^>^, x 

U*yhgP8, S'iSflKOjKS^l 0A«(«»LS6«). ft 
I 0O«jS|tft»iClt*4t^< (010 (c) 

0 0 1 0 (d) tc^TcfcotC. ffiS»?l O^OM 
ROMtt, X'J-yhgP8, 8'Og»S«cMl4 5 

[007 1 ] (dj^c, 0 1 i (c4di>t, mmmm 1 2tc 

(4. »tt^jBO«S»4*^tf?tiTV^ 0 fltiSftMIc 

e^LT^mffi i i ic^tt^go^ia^ 4 • tfiBAs 
nti^o ®<si u i 2p a ^cmjE^9i*a^nsi:, x 

U-yhSP8. 8'iS85^S#f 1 0*<«»LJ&«>, S 

1 0<9«m<£ttlu£*<oT^< (01 1 (c) 
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#bs) o hi i (d) ic^r&oic. jss^hm ocom 

[0 0 7 2] Hi 2(C*5^T. jg!jB«j£l 2lcM\ SSIffl 
XU-y hgi59#^/£2nT^£o m@ 1 K 1 2B8lc« 

E^aita^nsi:, xu'v haP9)s«^s»? 1 o# 
<oii2 (c) Rtfg 1 2 (d) tc^-r^atc <*S?4 

OMttX'Jy h*90«l*^ftfc:¥fTfc:a*. C<0« 
[0 0 7 3] lEjfiSlC, H 1 3lC43^T. iSB^SUl 2 K 

HiU i 2F^mJE#0iftn£n££, EfiMIPH? 

sififtfoaa^i otfMftUft&. mummm oofs 

^t*tC|£^oT^< (Hi 3 (c) #P.S) o 11 3 
(d) lc*rr<fc?lC. W^^ffififfilpJ^JffllH^SO® 

Sfctt. £»$|IB##L<a<ft3o 
[0 0 7 4] £/c, ffiffi»ft«rH3a-rs/'cA6. S&£2 

»IB3WIL<a<ft* 0 
[0 0 7 5] ^FpWJc^IT, 

* An^. T . ffiH* tc ft <fc £ v ^i«HKfbttJ«»<D»fl:»T? 

[0 0 7 6] MV A-L C DTIi^ESSl^ifffiXU 
•y h»afi«*»< k**»?ttSlttfcElRlLTi/^o 

<OStf^riRik:fiit-rs^FiR»i:H»Lte«) x y§Kffl»ft« 

[0 0 7 7 ] H 1 4 UU +^S<D3Sfi«i6«J 4 ^-7?0 

Tl/cttS^LTl^o HI 4 (a) (i. «E0l*Dit 
»OttB*SLT^S. P^4ifie|C0^ B e H ^L 0 
fi* «jS%4^Stf^tc:il^-r^?Jinifc:|«»*BB56-r 

0<D«»^e*-TSfc*. KMk Hi 4 
(b) (C^rT tiig^4^<*^r6](cWLT4 5 
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[0 0 7 8] «±H8 7iMH 1 4 *BJ^T8W! LfzX -5 
X htfiSTLfci/VBftfcjSft^ 1 0*«E8Wta*©E 

mmmmw* < a o , 1 o 

*fc»*WttEMfclfc*oT»< ©Wffl8WIB«fl< "T 

[0 0 7 9] "FttttA^? 1 0^®&£-£3;^ffi£ L 

46 0. iwt% (MM'*— A^3wt%^S 
*i^±«Wfta!*«Xttlf«a»BB«»ft«S*c:iBA* 

[0080] ttmcxy? htf9oii£\ ejfaau 

(3£A,£&^#* Sft-5*lRl*rSjl/^cxy hgR90» 

So W)tt*«^>ttJ!!Hfl^«fl«IBk:«tO»aEWa) 

[008 1] J.XT> a(*Wtc||SgCT^ffl^T^^^o 
(^SS^J2- l) Wft 1 5^yWXOXGA^ 
*;l/*ttffLfco Hi 5«t. 3KttS>**/l/<0 3HJIS# 

tg 1 dtC^H^COT F T ^S«fi 7 £rfl5 

^l. B««ai7±»cBfst?^^-eEBi*nrc»?tt^ 

[0 0 8 2] ^H^OElftM«c(±SttEln!«»»X*ffl 
V^Ti/^o SiS^4. Gtii/yu^ (ft) SU^XhL 
C-2 0 OtCcfcOJB^LT^^o ffiJll±&<D§§^S?j 

T^U U-h^e/Y-UC L-001 «:SftnL, r$A?g 

[0 0 8 3] — tfc^J^LT. jSSlc^fc«^>ttia 
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m (ms) *ain^ 0 m*nm&*nmmic&%m 

So 0 1 6 fr£0£6fr&£ ^IgffiWitCcfcntf, £ 

[0 0 8 4] (fgffifi&l 2 - 2 ) ttft 1 5^>WX£0 
X(Uffia'<*/l/#HftLfc<, 0 1 7 ^ S^ffiS/^ 
;I/<D 3 H*»*»«ffiffi«fc:»o TMfcttJB** LTV 

yh»9*|g|St5o ^*r^Sffi2fflJtc(i;ii7 l 6Ml 3 

[0 0 8 5] 7H^OElRlH(cH:£ineiqiMttllX«ffl 
v\fc. «attft©R«*Stftt*W^3«a*mAte* 

L-0 0 l«HtaU ttA»«E«rffl4nLtt««6, Sfitt 
NftHMtLfc. 
[0 0 8 6] Jttt«i:LT\ ttatC^ft^lr^ttlft 

«fl:ttJ«»*jS*DLav«a/^;l/*HffLfco 0 1 8 

tS^77T6So L. »«lltt*SS«F 

ffi (ms) *«lt^So H****<*liaiM*c:J:*« 

ttu*L<a»sftfc. 

[0 08 7] (S3 (ommcomm) *smh<d8s 3 ohm 

Wgfgfc££^aa^Stco^T0 l 9 7^0 2 2£r 

v a - l c D<Dm&vimmmmmic&ii%mikft?(Dm 

ir^ci:icfiHt-*«if^«wa«»*a#"r«fc». Ka 
+ic* u LTMEBisnttsiTHft-r « c 

^waft*ns-r«»ffik:ot^T» 1 Rt/^2coiij5g^ 

[0088] m\ &um2(Dnffi<Djtmic&z>jji£T*m 

*0\ M V A- L C D<D^*<D*$g8cD— OT'fe^ilay 
[0 0 8 9] *CT, *fl«<DJB»T?U:. Sft^CcfcS 
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ffift<0££££:££?tcL/c o 

[0090] Ei^anosi;*»»^s!se««is«±* 
e^c£*K *aoEi^an*i»±'r*fcKfc»a»? 

[0091] *fc, «^U^;i/h«**-fiimPiT»* 

* aswitfcicfcsEiaaw^tfao^w^u^i/ 
a*^Po»* trawls cfc#TSs 0 ctucctD. 

[0092] wt. »*«www*«^Tiwr*. h 
1 9j±***»«ic***a^^*7i/«fit*^rBfffiiaT 

20 U 2 <0«raffiJCSW«S 1 K 1 2jWBjSK;*ftTV 

So mmmmi u 1 2F Q itcte^a*wit£nT^s 0 
b^ltvs) ^^tf 7fT^?ntt^ 0 aw* 

« 1 1 ±^tt«»^«tt^ieOElRl*»Jffl«iS«5 4 #x 

[0 0 9 3] BB^»Jffl<S3§%l4^a : X'J^ hgP8ifi^ 

30 Eroi«:«M^LfciSyu^;l/hffi«i 5^as 0 

a^l 0«rfli*^c:#S»S-i3:Tfe<i:. SJ£9i*nffi£(D 

[0 0 9 4] ^IC, 0 1 9fc:^L;te«a><*/i/«i&fc:;fc 
3g>?S(CO(/^T0 2 O^rfflV^TSi^-rSo 02 0 (a) 

ttsa'^/i/fcjRfttt (uv3t) *Ba«-rsistcfflt^ 

40 VX*M<0— S5¥ffi*?SLTV£o VX^M^om^ufi 
tCfflPO#Stt6ttTV£o 02 0 (b) tt % TX^M 

sffi^iu v^*ffia/<*;i/P»cHas*LTc^««** 

[0 0 9 5] «a^*;l/Pfc:« % *B!ft»)KfcLT*H 

*>r>4- («) s^isatt7*ui/-hty7-ucL 
-ooioiwt %#*xh$atc^/m£tuvs 0 fflc 
a^ < * /i/ p <o fta«: ft & m&tB w x.tf6v <dsje£: hi 

/Co ^X^MOP^PO^rilLTU VTt^a^^^bP^ 

50 iffiSffiBfc:!H«*n*o cnic^O, m^feET-fgyu 



-11- 



21 

[0 0 9 6] *t>T\ »g*tfctym«B*3S»l,Tfr 
6. 02 0 (c) tc^-TJ: -5 tc Affile U VKRW-TSo C 

mao> H20 (d) \c^t^oicf&y , u^jvhmm 

[0 0 9 7] mz Hi, **ttO««fc:<J:*«a/<*/l/ 

?Fm*<oT f t tmmmmi *Bf&-?z 0 »err«stE 
[0098] ffi&<m*vvytT*mk't%mcm^tt 

[0 0 9 9] 5<OJKa»?tt8 9* 

oyi/f;Vhft**in^ 0 ffi^/l^l/haigi 4<D 

«s*c 5 v<omjE*en*nL/ctt«T^u v 

SSfltfcJ:?), 8 5° <07l/f;I/hfti:^oTi^o CO 
«ififc:-r*c4:fc:*0, HSIMra7fc^B*0»iSi«« 

;l/hftte8 8 0 tt±tfSSL<, 4 
TO¥i^yU^;l/hft«> 4 5° «±8 8° fcTFT-fc* 

[0 10 0] t£*0)MV A-L C Dfcl&^T, JR/P&flf 

7\s3->\shmmi 4 #*fctcjs§-r£o tt^i/f;i/HB« 

1 4a>BH*#J*tt'h*^OT»* {g:7W/l/hfiWU 4# 
4tiiSjiC:SLTSsea[<OiB»ftJc*oTo^o ceo 
lc&£ 0 8 8° &L±<D¥*$7l'*A'bfi£&:Z>& 

i 5 <oaifflti-fe;i/±*o 2 o %w±-efi 

[0 l 0 l ] B2 2ti\ *H«6<OJBffi(cJ:Sffla/<*;I/ 
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HX.tfttfiiMlc7H^OTFTj:HiK««7«« 

iBBIi6*4*JB*-rSo 2 1 

3 Rff ^H*<0* 5— 7 /l/* Rtf 3*lRl«a*?Bti)c-r 

<Olfy*-**U *ST#^<S§i£^4 fc¥e-y*-r*iT 
EBSn*lfrFtt38iB«a»6*JBj5K^rSo 
[0 10 2] Jtt80fc»H4ifeflJtc*^j»lBfficD-fe7l/€: 

»j<oae*«iico-b;i/tc^v>T, ttsftfflftniireuffiaa 

<. *fc-»aoEiRian*gfei;»ir^ 

[0103] cwc»Lawa«*a#Lfcotf4E«fl!) 

£o fir, ff^i/^HWfl)M#?i ott, 1ST- 

Rittc4 5° ^rioitcffis-rsoTisass^pwitcfts 
krtfciisa^oEiRian^^snao 
9lA^^c^fl^LTv^^^ga^ : ?l o**. tt^tt^sewjg 

50 [0 10 4] lg:/U^/l/ h«« 1 4 tt, ±y*0£?tCX 

[0 10 5] $fc. ifiyu^/I/hSWEi 4«\ HftK^jE 
[0 10 6] Sfe. B^iSflSL/ctf* *&a^*;l4cjg 

*o ^?n/cy-h;U7^>±^f-^/U7^y±, & 

[0 10 7] £/c> 7* hvx^M«J8a^2H^*ft 

[0108] *fc, iKafflricflsfcissnajiewbtt^y 

<O«a«0. 3wt%-3wt%T'S5Ci:tflS 
50 H/^o 
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[0109] im4<Dnm<DBm) *»wo»4 

coHffioJg«tCcfc«iKaa^SH«:H2 3J1S0 3 4 
ffl^^TKWTSo MVA-LCDm EIrI#*J**H 
^SEl&ffiSJfflWiSISOS&lu £ 0 , ffltS-fe;l/tc*JE«: 

was (f^y t*&> astnftSJi^riqioa 
«te«* ftfcffl#«o-tf <ofi#tt k -SrT *«/MB 

[0 110] 132 3t£fi£*CQMV A- L C D4)8W&<DSr 

ffiicsji ik 1 2*<jgric*n, ttffi ik i zm\c& 
^Ltt^o s«k 2^nffltc(i^n?n2tsc£0(i 
nmi 2±ia*&mmfflmm&yatLTm7Limd = i 

0/imT^dh=l. 2/im(0!a^g4^M^n 

[0 111] co«j«(cj:ntf. tttt^ie4^SSfllJT*aE 
a^ffl^l 8 0° g&3 2 0<DF;*>l'V#flM£*l<5 
tf, H^O<fc'5*c:F^>r>^*-;l/Tffirt»^»^L 
T, 7ufeft (SSffitC^oTM/ck^^a^gfft 
^<fti) ^4 5° M^4^B B B »?10a, 10 

K£EB b 1t*§alc s mSkft? 1 0 a, 10 biS«« 

>rt^^^a»^ 1 0 d <D?j ©ft £ F ^ -Y > •> * -J[y<D 
ffia*HFl 0cMW9 0° S££fc*6, F;*-f> 

So 

[0 112] fSSiSftlcHLT, MVA-LC Dti@n 

a±^^csaisico43E<o**s*c:ffi&-rs 0 £ot, 

*HiHT-tt. EfiSWtt±©flW^E#«**r**fc 

[0 1 13] Sfc. K^^>rtO07Wi, icsaafc 
fe»»*Rtf-ro F*Y>**-/UOEft*«Wfl!flliHa 
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oKtofriRifctti^fcttaiH 1 (fiWxtf, 0 2 3<DiSa» 
?10c-10a, fe^lHi lOc-lOb) (CctO, 

F^xaasa^HM ooMfticxi/*%tt5o £ 

*iaak:*5t>T. ±TOffia5HPl 0»l/-:fl|^ 

sufcK^-rvw*«i*sn*wi««aft'r* 0 jest 

It, £T4)MUl#7i 0>WH»**^«cta*, F* 

[0 114] 4tt, ffi^MVA-LC D<£>giJcD#r 
SfflJgi^LTt^o H2 3lC^Lfc«ffil 2±tCfl? 
*«nfc«tt«fi4fc:«*T. EiSi«fWflH«it»i: LT 

mm 1 2©tBt*ft^ftxy * h*8*w*fcAJcw 

t*H2 3(c«-r«IJBi:B— -e** 0 xy*yhgP8Ji, St 
tt«iH»4kl^ajc«ffiU 1^2 4tC*VTMV A-L C 
D &±*E£fiJ]til?> 2 *<D0g8g±: 0 71/tfSi;5Hi§# 

[0 115] *HSgO^T(i:, Bg«Oft/Mt£:. 0 7 

«fc««lf*JE* * 0»Kk:-r*ElRl«*(Iffl«ifiift*ffl 
t^CfctCfcO, MV A-L C D(OMmmt, ffiglSS 

[0 1 16] WT\ R»»fc»fl*ffl^TKWtSo 
4 - 1 ) i2 5 3 0 £*|gfiBftB4>igMi 

W**-To ^2 SICjjVTMV A-L CDti, ElSj«SJffl 

HiHfe*»K3gig 4 *cft*r*tt^je i 6 K Lfcjfc*l* 
#H2 3lc^«Stfcl^tt-?<6S 0 fttt^i 6tt. m 

30 t^o Ijgtt^jg 1 6(OKffiMfi, «d = 1 0 li mTiS 

ajPJOSHSTOilf^d 2- 1 /im7?$So 
[0 1 171H26 iC^"T M VA-LCD(^ E|b9MM 

^So x h7^/«ii i 8(i, x'j hSPflgd = i o 

/i m<D4*5*ilc: «Hd 3 = 2. 5/imt«^tltl^o 
40 [0 11 8] ^tt^g 1 6^7 0 /im^^y^T'S1S2C0 
^® I 2±lcjgj£U ^ffitc^^cOElSjfli^rO. 0 5 
/xm^/S^tCJB^cLfCo -"/J. Xh7^y«Iil 8^ 
WtSX'J y hgP 1 7^:70 /imtf -yfPifi 1 <OSfg 
1 l±(cjgfigL. £ffi(c7ia^ElRllH«:0. 0 5/im 

[0 1 19] ^^T\ ±TSfe 1 . 2 T'^tt^g 1 6 t 
xy-yhffil 7kA^S»c^fc?*y^-rnTEK$nSJ: 
5tclA0^H±T^6ffia^:ftAL, Wt7y4. 
0/im^MVAt;l/^ML/Co fitt^g I 6, EfpJ 

jo ffia^ i oii, tn^n^^fflu^xh (s i 8 
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0 8 ; ^TW - 77 r-X h (80 K) , SKSE 

[0 t 2 0] JtKWfcLT. H2 3te5Vr»tt3Se4*« 

h»8*««38iB4 fc¥t^*^nTS«2 

[012 1] §2 7RtfB2 8tt, *4g$0!Uc: <fc 3 M V 

K 2ttHS**»LT^So 02 7£«H<D»Sl 2± 
(c«KAiB l 6#Efi**u £M(ctixU *y h»l7tf 
EBSftT^So H2 8t±, B2 70«/«lc*5^TPS« 
IlK 1 2m»c»rfi©«ffi*ffliBlUfcfc*0«ffi»fli 

*§#3&g i 6Wxu >y hgp i 7<om±mat. t*** 

[0 12 2] B2 9RtfB3 0H\ it&flKc^ 

MVA-fc;bO-KBH*«S«k:«LTV^* 0 BOflfdctt 
H2 7fttfB2 8fc*h^nW--"CfcSo B2 9fcfflijO 
S<§ l 2±fc«bSgiB4#EB;£*U SltliXU -y h 

TBiii U 1 2Bfc:Bf^aEE*aiftPLrci:*OB 

te, Stt5IE4±g|5&tfXU 'y hgfl8TgPT*^{£B&i 

4±BRtfxy *y h«8T«TW*»«SM#«B* 1 o 
LfrSS&^fcft, m2 3RUm2 4 fc^LfcJ; <5 £ 1 

8 0° ^ffirtBSPW^-r^o 

[0 12 3] CftlC»U **3»OJgffitCcfctltf. WK 

^ei 6H±ffla)cniaa5fcsi/^«xy -y nan 7<dxk 

*y hgtf l 7±*ctta»<0«/hK^-fVft<BHfWfcUB«* 
COSMNK^-f>*4»«iSB l 6_L<fc£Wi:x>; 
•yh»i 7±^BA^?«BffXFAlc»oTMlHS«« 

<fc^(cate*r^o Wot. *mm<D&m<Dmmc&ti 

fcf> tttt^e l 6±$>3W2:X'; -y h3$ 1 7±<z>j8,H# 

at5o enters. i so° «osrti^2o 
^n^ 0 
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[0124] *mm<D&mic&z&famfflmM& 

>y hgf5 1 7<OXh^-f'7 , tt®S 1 8<D8tf><^W*£\ K 
* ff VIBfc®** n*«/J* K * -Y >OElft«»J**^ < 

**vjxs<3a:5 0 «*fcLT. K^YV^*— ;I/^)B» 

gfl 1 7^Xh7^y«II 1 8W^^2«fc0S< 

70 [0 12 5] £fc, i^gl 6WJ7 hSPl 7 OS* 

WTifaic mMtft^wmm l t ^ * k * >r ><D&ma 

[0 12 6] ^USSWJcOMV A-tr/l/tc^titf, 0Mm<O 
HMV A-b/WcWLTSa^AM 0%«MiL, Hg 
»WttJttMHfc:»LT2 0%JW±IB<ft*ci:tffilB-C 

RBB<DJS«F#. ik«WJcfc0 l 0%W±jS<*oT^SC 

20 [0 12 7] *^«|ffHc«fc«««*Sfc«)Sfc. fifa£<D 
•b;I/*^*y^»iSiEB*nfc— 2fc. — 

w^sis i , 2 eowiRiDiic^n^njBric^nfcBB 1 

Tm±&mc&fiiznrcw&m%ffiz-mm 1 1 xa 1 2 
±tcEB^n*«tt3§e 1 6 1. mm 1 ixai2©t 
ffi»^-gp*ffii^T^?tiM»7?foitcx b^-ry«« 

II 8*M*fcXU-y h»l 7fc^>J0:<fcfeV^-rn^ 
-Xt. -*to*RL 2Hfc«j*snfcffifflEltoB 
SilEfilMHfcifitStu mo^S^S^tt^rdK. 

[0 12 8] (HSE^j4-2) M3 17^1^3 3\C*n 

mBm<Dmmm^fo m 3 1 ic^tm va-lcd 

t±. 0 2 4 ICtfL/cM V A — L C DtCfeO^Ts 6£^<OX 
U -y h»8tt±0«ift«Rk:SI«ttBtt^iB l 9*»« 
L. X'J ^y hff 8&tf*«1£nK%je l 9 0fi**fciJ: 
0Elql*Wffl«jS ! »*«l«LTi,^*o *tifi(WOi*tt 
B2 4tSUcMVA-LCDfc[^at$5o 

1 9 cOKffiJBttti:, lid =5 mTB5S d h = 2 

40 9 0«Na^«^XU y hgP8 0^^tc{iH-r^J:^ti:i^ 
#ttEB*trr^3o 

[0129] iittstt^ i 9(i. mm i . 2±o^ 

ltti^l9fi70fim^7K'IfiK 2±t£l^ 
ttll^o Sfc. 9BO»tf 
i, i 2»cffisrB«*JB*LTX'Jy hffl 
8*EBLfc 0 9fr*T\ ±ffiC-c^H^ElRiB«:0. 0 
50 5 pm<DmZlC&j$.Lrco 
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coi3o] #^t% -x<Dmm<Dmmimtf:m& 1 9 

4. OftmOMVAir/l/SMLfco EftR&tflKatt 
St*«4- 1 fcBI— T**o **1£ftK£jg 1 9 

CO 1 3 1] 03 2RtfB3 3t±, **li^J:§MV 
K 2©H*ti«»LTl^So 03 2iEO8<D*Sl 2± 

&l,\> B3 3£Itt, H3 2^>«jSKtcl*5^^TS5«ISl 
K 12 K»ciBfS^«ff «r9IftP L/c £ ^<0«EE»ffi** 

±TS«K 2H(c£i;$tWtf«J:0iS<4So fi£ 
ot, til K 1 2H£«ff#9i*n£ftTfc. 

tt^B 1 9RtfX'J *y h»8Oi£ff»ie0K:»oT«»-r 
*ci:a:<MEiSlLte**4:aSo ctUCcfc!)* 

itmvimm 1 9Mxu ^ h^8^#;^c^<£tt£ 
fcEiRrt-saa^^iiT, xrffiAtfi 8o° ss-r^ 

CO 1 3 2] «e*XUvh*«tfcJt«LT. H§ill^± 
«iSai±Ofif«tt2*A^ l*i:ft§o CM, ASfft 

;b±Ott**«2***6 1 *lc4§Ci:T'i 

co 1 33] *mMst<DMv A&uicjztia* imm<o 

S£*M V A*;l4cttLTjgj§*# 2 0%lX±&#U fg 
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[0 13 4] (HSSM4-3) 03 2Mi3 4tC*^ 

ffls^ffi^Hfig^j^r^-ro H34 ic^-r M V A - L C D 

fcfc. 03 Ud^L/cMV A-L CDtC&l^T, X'J-vh 
/0 SP8tCf«^T, 02 6lC^L/cXU*y hSP 1 7*»»fe 
jS«ttttBT3 llcSLftMVA-LCDfcHfilT*8«o 
ffiU X»J -y hSPl 7 0*Bd«. B2 6(CfxL/:t>«d; 
0S<. *HffiflRJT{id = 2 2. 5 pnTCfttK X'Jy 

hgp 1 7**»oxh^:/««a&(id 3 = 2. 5 

[0 1 3 5] 0 3 2£r«&tfH3 3fi«t±, *H«StWk: 
**MVA*;W>— KDH*««Wte:aLTV^*« til 
i±(cxu7 nasi 7*«i*n, ^ntc*ffSrr£{iB 

fcSMtttWtt^jB 1 9««»J«*tirv>*o 03 3fcfll 

20 «\ m3 2^m(om^c^rmnn&\ u 1 2mcm 

SP, "T«:*>^EfiI*»Jffl«!ia»±0^, SSWOK^-T 

0 fc«fW3fc^fc«>, XU y hgp 1 7 £«mt4*Stt 

mm i 9 fcoHo«fl»f 1 o<4 K^^vrtoiKft^ 

y^fc**ttMOHSEi 9*c<fcO£US&^»tt*f|ifc: 
£9. 0 3 4(c^*T<J:^tCXU -y hgfll 7Stf»«ttta 

30 nt&Zo >v*-nsT*<Dm&mm*. 

^^*iT. fiGLntfi 8 0° jste-r^sa (7j<¥S^) 
^^^>o ae*<oxuy h»8tit«LT. mmmik£: 

1 9±<Dfl|g# : P 1 0«. ffirtS^cfc *)7k¥M&<D 
^x*;l/^— WfcSSSkaSo *¥»T?I4» El^^ 

xn/UJc(»t««:EBLrc«^, EfR]M^Jffl^3g%±^ 

#*Aic«n**a#? 1 ow*WELfti^fc». K^-f 

(C ^ ^ C £ T-ig}^ D X TbHSMi" 3 £ ft IC 0 7 
[0 13 6] £/c, XU-y hSP 1 7i:IIM^l 
50 it«ffiffl?:SLT^5o KyW>^*-/U4 1 i^<07& 
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29 



30 



10 



* [0 1 3 7] *HSSPOMV A-t;l/T'tiHg3t7b^ffiL^ 
i^/c&6, Jtl$0IK)fi£*M V A-tr/l/tWLTJlii^3 0 

[oi3 8] ix±nmffimic&z,®mmRV%]m:Zm 
tan 







4-1 


4-2 


4-3 














i 


1 . 1 


1 . 2 


1. 3 




i 


1 


1 . 1 


1 . 1 














i 


0. 8 


0. 8 


0 




i 


0. 9 


0. 9 


0. 5 



[0139] ix±mwLrc&?ic*nM(DBMic&ti 
fa&mmm&yd&m^zctic&t), mva-lcd<d 
[0140] im5<Dmmcomm) *^o^s 50 

[0141] 7k¥M&*mm?%m&*mx.rcnmm4 

[0 14 2] £/c. 03 4 tCTj^T jgitte, SitV— 

^m^^^^^^^^^s-r^o 2£ 



[0143] *satojB«T«, i50*t>-tt-rntfsfet 

[0 14 4] **WfclOI«l«ffl^^T«Wr*. 

5 - 1 ) 035 RtfB 3 6 {C*^MBm<DmM 
m^fsk-to B3 5tStMVA-LCD(i, i3 4H:S 
L/cMVA-LCDlC^T, *gS14*§#3£g l 9 

hS$ I 7£><fd«\ 0 2 6 ic^ Ltc feO <fc 0 g < , *H 
fiB0dT*«d = 2 2. 5(imT*0, X'JyHPl7** 
gtfOX h^-<:/:K«ffi<D<Bd 3 = 2. 5/imT*S$o 
[0 14 5] iIHS^2 0(t v^-zy^n 

■KiBtfLfctOW*. 03 6 (i«ai4^tt^ 2 

Tt^o 13 6l^ti:^c, W«tt®K§gig2 0<DIM 
^iS»K3£ff^|^tci?3ia^«Ojg^nfclHIinigP2 ltfJB 
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^nrt^o oaa»2 1 <d<b aa»§) &d4 = 6. o 

/xmTfeOx (iSffiH) (Ad 5 = 0. 

I,l55000mj/cm 2 (A = 2 5 4 nm) <DWM 

[0146] mmam^Bz o<Dm±mcmf<bnrc 

W&&2 1 te> «H4Stt^2 OcOJiff^^tcS:^ 

[o 1 4 7] eeoT. *nsfiCTogEffii^s]ffl«ii^ (x 

U -y hgfl l 7 fc*«tt»K?SB2 0^8^) ftfflv^a 

ttt&S-T^o £/c. F*><>^*-/McfSrc&ElqlS! 

MD^-t±mtc£oT£i;£0 71/ 

[0 14 8] ft&mt isTm3 4lC7jkLfcMV A-tr/l/# 
•feyl/fcf^SL/co EfPiaig^SS^, *Hi»MVA-t 

[0149] mmm s - 2 ) 137 ^**S6^co* 

fiHAI^-To i3 7(^tMVA-LCD^ H3 5tC 
^LfcMV A-L CDtfe^Tifi 1 ±fc*«ttt8ttH 
g2 0«:MW> SffiU hgfll 7^:7 

0/imtfy^T*^LTl^o fit, Xh7^7ttl 
« 1 8 £r#trx »jyhSi7 «^oa«a)«fi 1 2 ±tc 

JP£d6 = 0. 5/im^SbS/*Xh^l«:i2 2 
*Bf£L. ^<D±lc/P2 0. 0 5 /x m^SifigHfSiM 

^Mltt^o ITlfiK 2T*XU-yhgPl 
7A^H^ES-r^cfc^(c|fi»?^^ «S«:ttALT 
-tr/t/^*y:/4. 0/im^MVAWffSUc o 

[0150] ^mmmco^mmmmm^m^ct 
^Erpj»»j*nsT*So «ffii"rs2o^Einjs»ifflfl! 
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[0151] intmfflLrz&?ic, »*cotet)^^-r 

HS|-rSEfRl«»Jffl«ii1ft*fflv>SC4:ti:j:0. M V A 

[0152] de^ioii] ^c, *«hh<d3S6 

M V A — L C DT'Sot, tttt^±fc««*<»fasn 
£*i& 0 c-5-r^c^tc<fc0> ffi&E<0«Sfifll<:«BEtf 

18 0° Sfit^ffi^^^o 

[0 15 3] J^T. ft^WHSSCT^ffl^T^-r^o 

iS*^-r»fffiH-e*So 03 8 (a) te/S*;l/ffi?**§Hc 
ffioTMUc^U/WI^U 03 8 (b) tt, ^ 

mmmi u i2^M^nn^ e s^ii i k i 

2Hfc:fcl:£»<D«JliHM 0*^tF«a«^±5tlT 

f±^n^ r ti2tK<OS^tS («tc^F0^) 3b^ax-n;l/ 

40 4, 6<0iS£&l. 5 Mm. fite l 0 m. (If 
^) tt2 5 /xmT'^^o 

[0 l 5 4] »tt^«2 4. 6^^n^n^iM±gp^^, 

2 2tc(±3*rfij-r*affi i i icm\\2ti2>n<iLkmmtiL& 

[0 15 5] 0»Ufcf. Sffil ^OmS 1 1 ICO VtfWlMZ 

nsffi2^in 2 ten- 5 vtfSVmztL&k. eipi^»] 
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X\ 2 5%7U—<Dfc&mmtf7 7 (ms) <D>* 10 

[0 15 6] (HfiS0j6-2) 03 9C4*^S£f?IJ(C£3 

/S*;l/(i< 03 8tc^rT!!S£#j6 - 1 tf>fKa^*/l/fr6 
»tt^fi 6 JiCDSJg 2- 3 0 Rfc^fc j£ Wrm^MM 6 

[0157] tw^tf, ifii^iii ucov^k 
ftfi«2<E>«si 2*c+5 vAWto^rns^x Eft^M 

ltt^OT% h7Yy)*-;i/ifi^i6 B B H ^f i o 

mfr* 2 5 %?u—(Di£&mmtf 105 (m s ) 

[0 15 8] (^5g»j6-3) 0 4 O(£*:|gSS0iJ(C4:£ 

03 8tc^-rnssCT6- 1 <omg*'**fr<D» 

»J6- 1 ©»S/^;1/^Ir|— T*&£ ({BU XU7hi 
(4 1 0 fimT^§) o 

[0 15 9] 0B*.fcf, Stfi 1 <?)fll 1 (CO Vtffflfa£ 
tt*t62<D*Si 2tc+5 v*WAn?n«i:. EIrJMEH 

««»-r*o §S^g6±Ol®2 3^m 

T-fifi(CjgjiLT^£o SU SX>J -y h^S±(Di&^ 
ft? 1 0(4(®£*LTl,>£<DT% K^-O^*— ;U]fi^<D 
ffiSfl^ 1 0(4. Hfigglj6 - 1 gTtttt<^ft<£iKX&(C 

5. 0%T% 1^6 2 5%^U— <?)fc;^il^ 1 10 

(ms) o/^wutttt^en/co 50 
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[0160] (HSSM6-4) 04 1 &*nmmic£& 
ffia/^*;u«ifi*^*r«rffiEi-e&So 04 nc^r^a 

2«— o*3#*cjg^?n, tnt¥¥v T-ftiTmi&z 

{fiOjgfilc(40 3 8tc^-T^SSCT6 - 1 
[0161] 4 ±Oli 2 2 (CfctWS 1 2 fcffl 

4, 6 0»i^<H(c««««^rc««1£nK^jG«EBL 

[0162] ist&ioftfii nco vtfBMra* 

tiS1£2<DS@i 2K+5 VtfBiftnSnsi:, ^S14*§t 

awmstu *«ffi»«ggiei:LT«fli-rs«ttgse4eD 

C£tfT*££<£?(c£;3 0 Wc <£ /^WSiB 

§tMM. 8%T% Hj^£2 5%^U— (Dfc&mm&9 0 

(ms) 0/^;M$ttA16nfc 

[0 16 3] (HSSCT6-5) 04 2(4*^ffi01J(C££ 

T«H14m*c3%g 2 4 ^MJtlTV^o ^ti^tt^ 

[0 16 4] *fc. IS1 2±JC«tt^B6i:ra-try 

fi4 fc^lf 'y^-rftT*«tt««S&E2 5^M?tlT 
*lttS«^2 5(4, ftlcBf&LTto^tcmm 
&mz±lcnm 1 2*iiLTM?ftSo ^«^2 6 
^aS«14^tt^2 5fc*WftU S«^g4 ^^Stt 
««^S2 4fcA<»|Rl-r«4-5*cS«K 2«4ftS0*&*> 
^tXTl^o fOi««tf(iH3 8 (C^t"Hffi»J6- 1 

[o i 6 5] *nffim<Dmm±nffim6 - a 

*M . 8 %T% M/)^ 6 2 5%^* lo—CDIC&m&tfi 9 0 

(ms) 4>'<*;L49tt**tt&ftfc. 

[0 16 6] (^ffiCT6-6) H4 3«±*HJ»Mfe:4-5 
»S/<*7l/«iS«:^-r»rffiHl?feSo 0 4 3(c^?ga 
S^Htt. 04 2(C^U^Hfigff!l6-5^«l^c^^ 
T. WS14li«^fi2 4, 2 5^»^rDi(cS35-r^Br 
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s*sckmSo a*s, w«ffi»tt^se2 4. 25 

[0 16 7] Sft, OTtti^g2 4, 2 5(t 



id 



70 



*£ 0 aoT.-WBxaoJiftitafecs^-ricflimttiitt 

%B2 4, 2 5WT^^o *H5SCTtCctO. /^/b 

7 0 (ms) 0><*;M$tt*n§6nfco 
[0 16 8] (flasW) »lRlS«tcl8«38e*^ey^ 
f tlTM^ tl/c5E*cOM V A - L C D^ffii! L/: 0 -fe 
;l/^yy*0/^;U«jfi/^^-^ii||fififflj6- 1 

ra«7?feSo /^;i/Sia*tt4. 8%t^o/co n*>s> 

2 5 %?l'-<DS£&mm* 12 0 (m s ) X$>r>tc 0 

[0169] Lx±<Dnffimic£z®mim&v$)}3ktkm. 

[312] 







6-1 


6-2 


6-3 


mmm 
6-4 


6-5 


6-6 


&m (%) 


4. 8 


5. 2 


5. 0 


5. 0 


4. 8 


4. 8 


4. 8 


(m s ) 


12 0 


7 7 


10 5 


110 


9 0 


9 0 


7 0 



[0170] im7<DMm<Dmmi **c. *mm<om7 
(Dmm<DBMic&zmgkm^gim*m4 4tssb5 4* 
m^xsm-t^o MVA-LCD<ojss»tt«:as-rs 

iie^^^m 5 0 s^e,^^^)ii^nt^ 

»«0«jfitt/4. 6*^Hc^e*y^-rtiSJ:-5tcES 
L> «jfi»4. 6<DiS£^S£*0)MV A-L C D<0 1 / 
2gfi£THK<^£C£^Si-e*£o ±TStS£r«fr 

<d k * ^ > t'Oissfii^ e> <o-r n#'>ft < ft £ £ 

[0 17 1] L^LftA^CKO^ST'tt, SE3fcS!<fc!)fc 

8i$^»iT- ^ £ <o<d issiift < ft 3 £ i ^ n 

««*«lKLfCo 0 4 5 7^0 4 7 60 (A) WiBflESl 
V^o 04 5 7 1 ili4 7lC;fc^T. §0(2:^4 4 tC^L 

-Ty^lTl^o 04 5 (A) <D (a) . (b) , 
(c) tZMlcmi±Wf]Umbkfrt>0ms . l 2 ms, 16 

mstliflf^ttffi^U 04 6 (A) <7) (a) , 
(b) , (c) , (d) ItmiC 2 0m s. 40ms. 1 



00ms. 2 0 0msga^«S*SU 04 7 
(A) <D (a) , (b) > (c) (£J®tC4 0 0ms, 5 
0 0ms. 7 0 0msgii^l^ltl^o CO 

[0 17 2] 1 . (04 6 (A) CO (a) H)H^2# 

Rg) m&mmicto^xmm^&mcmm&K^mmtfm 

OEia«*»ctKfc-r*c:^>^rcElSlLTV^*^ B$ffl 

o^fcft*c«^«c*OE^**«isnfc»a»?^ 

[0 17 3] 2. (04 6 (A) <D (a) HBj&3# 
rtSSfiFiWHcW<. «pfflo«iai:«(c^s<ft 

(90' ) ^©liEftLT. ?(D'&4 5° <D?5 
ffi^£Eft*£ft<*^£fc»Tfc£C fc*M«Pofco 
[0 17 4] 3. (04 6 (A) CO (b) RSHj& 1 # 

^. ^SIWfeJ:tf*nwn©aii««cElRl^*h/l/Olfa 

fcttl|jttn±^ Si^gift^^ck^ftlBT^KiLTiB 

50 ^'MicwraLT. *:0)mm<ow%>z\cmti*%.t>nz> 
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'J -y hSLhOttfitt^ti, «ift«j*fe«XU y htt©# 
t/S73l6ltc»LT¥?f?3(6]ti:aBl6lLJ:^i:-rS„ CCT* 

So «iSfSlSfcax'J y h»<Z>£S»iff«T?tt, B2(pj^ 

[0 1 7 5] BLt&tibZt. !SS«ta<ftS0Htt. 
HHMp-p^V^AElfik PiS^ififgT-OlSieElRk & 

[0 17 6] *HSS^T'(±, StS±(cSttfc 

IftKSSe^XU -y h»K«koT«aEl^l*WW-r*M V 

A-LCD<Dts^i£*c»#-rs/-ci6, n&mmmic 

K»6*^i;«>«tt3Sex«xy >y hakhOftJMH 1 ©*- 

[0 17 7] C0D$Sm. «JEaijta^fc*5l/-»Tt^«fge 
XfciX U -y b gP±<OjKa»?(i^i6^«) £ tifc^rt/ h7? 
fatci£?<DT\ M*OMV A-L C DT£CTl^fc1fS 

[0 17 8] ££tcmJE91/)(]B$tC{i, f§#3SgXt±XU 
•y hWfcBtt-rsWJStDMESSHPtt, Sitt^ig^X 'J <y 
h»©«#j&filfc:ifLT4 5° ^{4tcE(plL*5i:f 
S„ CtDfc#, filt^fiXttX'; -y h-gtf±©f&H,#?tf 

^ifii'NtnjftcErBi^^bs-e-scir^-p^So cne. 

[0 17 9] &*5, 3>h^xh?b^<. HHSt^n* 
ftiS/c^lcfi. gatt^XfiXU y h&±<»mBift¥(0 
Efi7?teti . mffi9i/in^<D K^*-f yfonm&ftT ©Eft 

tt& K;*^>rt©„$JI#^©Eft75{jilc*fLT4 5° 7? 

B^ElSj^fii^K^-r^rt^fSB^^Elfil^fit^e, 4 5 
' rtlT^Sfc, (IftSiil7?{i£3§ltt^VXg -y 

©fofiEftTiiutf-gcr-sc^iS:^ tf£«n«f£*feL 



(20) 2002-357830 

Sitt^jgXfiX >J y h»**»fc L,T0tS*-*»Ji K* 
^>£OE(fi]75-Gtt±S^{CffiJfe9 0° S&SJ^^&oT 

±On?Bi»^©ElS]^fiifi, J&tfS&gX&X'J -y 

10 jg±XtiX'J y btf>±.V>m&ft : ?(D7l'1-Jl< hftftm.* 

« 9 0° fcTFT'ifcSo 

[0 18 0] fcCF, £f*WI«fi«*ffl^T«l|li-r*o 
(f£S&#J 7 - l ) *mffiMlc J: 3ftfi/<*/l/«f jfi«H 4 
8^rfflv^TI(iWrs 0 0 4 8«#HJ5SW;: < fc3n?IIi/^ 
;l/^*«D51clp]^oT^/c«^T'feoT, 04 8 (a) 
f±®EE&ffifcaB$(D#^;nU 0 4 8 (b) [i^ffifflto 

20 m"t?i<Dmfommmmj&®4 (6) %Bf$.Lrc 0 mmm 
umat, mmzr ? v a-wh pc-335 (jsr 

jtfig^rXlf^n-F- L, 9 0°CT*2 0»£O-<-^ (^U 

wc^^figstL, mmr)vt>^)%mmm. (tmah 
o. 2 w t x-mMi^. 2 0 0°Ct?6 o^-co^ 

fc a m&W34 (6) (D<mt,&5 nm. 7 4 /i 

50 [0 18 1] C^dx^lcLTff/cgffilc, T>y^>^ai 

4 (6) ilcti^WlcElnl^A^fiSt^n^t^^tcL 

S^»^Xtf>3-hL. 1 10iCTM» (*yh^ 
U— hffiffl) ©yU^- *£rfTofc&. 1801CT'60 

«fe ^ t LTJ^dc L/c 2 ftCDSSSrlg?© tf y ^A^S^tC 

ic a«D§im^M73 uttmt zmgkttnA*t&ALrc 0 

40 Jz>V*\ -v 7(4 4 /i m i: bfc„ -b;l/£0E(6)tt^«:S^ 
Lx 04 8 (a) iCTKtXLoKffimmi, 6±lCfitS^- 
SfSai^ 1 O(imiIM0l/)DBtlc*3i,^T-rT-l£:SilEl6] 

^owtPigpicfcitsEisj^coMJsa, Eisj^^iffltfjafe 

[0 18 2] ^lctfc$5Wi: LT, E(S]Mi:^HU<oa*S 

(c , mm 7^ xvUH^cf" t-^ i »<d r -y -> > ^*5aa* 

50 fc/<*/l/*flFHLfco 
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coi8 3] &icctizmm<Dit&<Dm¥Z:mmmti* 
^t*«sl/co mm&^&ntjm* 57^04 7*m^ 
rmwtZo 04 57^04 1 (a) mzit&miaov 

^in^o i4 5/iii4 7 (b) mttnmmic 

*gm^LTi/^o *0lCcfc£Jift?£:§^c-r£ 
TctbmA 57^04 7 (B) <^&0fc:te;££Bt~'<^ K;* 

[0 18 4] ^-rmJEM9ltomc^^T(i, #*SE#J<0 
& (04 5 (A) (B) CO (a) #fiS) 0 

[oi8 5] mcmfrmu'&<Dm&w&fe<Dw&z%:ii: 

(A) (B) (D (b) #«0 o 

[0186] £fc. nj±mu&(Dm&ty±^(Dmm&B 
(Dmmm^LrrmLT^< (047 

(A) (B) <D (c) o 

[0 18 7] ^tC, iS^Jg^$^^J^0 4 9tC^ 
to 14 9 (a) ^ tiffl^fflttig^ (%) 
J&tt^lSgjiJg (ms) ^r^o/c^v^^fe^o &*5ffl 

Tl^o 049 (b) te, fittiSil^ (%) CO^&ffl^ 

ic&t,i&fc&&m<DMfem*mMT*7fkLT^z>o 049 

c*Ui04 5 7!;M04 7 ic^LrciihiMmrt *^<D&3kt 

[0 18 8] (§iJ5&0rj7-2) 05 0 (a) te*HS&0« 
K££/^;I^ii£:^U 05 0 (b) ti, l£S&0tJfc:£ 

m®\7 - 1 O0 4 8U:^/^Mgjg£|^~T*&£o 0 

so (b) uz^-nmrnvo^ ±TmmcmcomLi^ 
z Ptt<D&famfflmm&Va4. 6*Bf&Lxi^<Dicij 
u *nm®m±. mso (a) tc^-r^tc, 

EfS3MMffl^iafe 3 4, 3 6 ^fe^^ff^fSjT^ft^^ 
n>§ 0 fe^ttEfS]^Jffl^ai®3 4, 3 60*^355* 
<DiHU:5jim, fE<,^#<Di|ite2 /im£L/c 0 
ot, Slii^3 4. 3 6 ±(Dmgh&fa%:-l£7}falCfflffl 

^^>rtW B Eto6 9 0° «f*9 (C<Dfi?ljT*t£4 5 



(21) f$r,|J2 002-357830 

tt^Hl^gPcDE^fitcWLT9 0 o tt±fcft*«^tf 
(it'I</fvl/c$ B B B»?) o cKDJf^Ctt. 0 4 
5 7iM0 4 7 (B) ?"jo4^TSfl (H^WT^) Oct 

[0 18 9] (JlSS0»j7-3) 05 1 (a) te^mmm 
<^£o 05 1 (b) ti05 1 (a) <DA-Affi-?mmL 

!SiS^4, 6O^$^^ft^H±fc^^>T||j5S0ij7- 

1 <7)0 4 SlC7jk-t/^;Vm^tm— T*fc£ 0 *HfiSWJT 

<£ *9 IT, ^V^^Jg^^rl. 2 /i rru fg^gtf#<9 
20 HhZZO. 5iLmtLtc 0 05 1 (b) T'ti, ffi&2_t 
O^«C0gE^^ifflli^4^5cMa5 3 7<Dig£tf^ 

[0 19 0] (HfflWJ7-4) 05 2tC*HSSCT(D^^ 

;b«^^o 052 (a) te*nmmic&z>'^>i>M 

^i^S^gffi^c^^oTm/ctt^*LTV^^ 0 05 2 
(b) 12:05 2 (a) (7)A-AlT'ML/cRffi^l 

ti^o *nmmte, fe?tt<D&faMfflmmmv!}4, 6 

50 ±lc^?,^^^/J^^4 0£rfBi£U ^co±(cB2 
IpIK4 I ^fl5figL/c^^^THSg^J7 - 1 (DM 4 SIC 

^•t/^^m^tm— TfcSc »'H»is«i4 ott* 05 

2 (a) tc^-T^ptc. StSEtcfni*>oT^Tz:l?jaH 
*«oiSia^«JB«4. 6 7fflJ«rrqj< t tatc 

[0191] (H)5s^j7-5) 05 3*m^T*nmm 

40 IC-D^rmWtZo 05 3ti. mmVt}4±_. tS&Zt^O) 

o/Co fJ^Tt&gte 2 5 4 n m. gg»»tt» 5 0 0 
0mJ/cm 2 £L/Co CtllCctl «JS«4±<0«a 
^1 0^l/f;^fl*liff0 - (i&ikftTi otfm 

[0 19 2] (HfiSfi?IJ 7 - 6 ) 0 5 4^fflt>T^I|j5g^J 
50 tcoi^TIKWr^o WT<0**l«v^Tllte 
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mi- i kra«o«rit-eft*o «ii«s4. 6±tcgitRw 
[oi9 3] i^miLrc&ot£*nm<D&mic&ti 

CO 1 9 4] [S80HfiBO^J JMc, *«W©»8 
OHSS^^Cj:^^ B B 9 a^S^ia5 5 71SB6 2£: 
ffll^TBMB"*-*,, **fl!9B8ltt, MVA-LCDOS* 

fi»a**a»-e # * ma/ * ^/l/oMftWis*^** 

LT^So SkfcCDMVA-L CD©ifc|/<*;l/*ft<0- 
Mtt, tol/^y^diM. 0/imt*!)i B B B (0An 
(BSf^S^tt) #0. 08 2 2T*^o «OMVA 

tuant^So L*^La*<6. 4>rbh (yi/- x^ 

[0 19 5] ^5 5M0 5 6te. *mM(D&mtf!ffik* 
rr :tt±ffi*>mB (M V A 
Td : A-feT^tJ^HI (MV A : fi 

K33 :9MS/<9*-* (^>K) 
[0 19 9] ±fB^«> «fi»S<0ttte*«<. -tr/i^ 

•b;l/O^Safi t flVhS <&oTMVA-LC D(7)j£§ 
[0200]ee*^e>. MVA-LCDW;^t7/ 

[0 2 0 1] tCZi)\ ijUcir;M^-y:/d£:/h£<-r 

[0 2 0 2] MVA-LCDte, J&Jfilc-fejl/^* 

•y^d^/h^< Lfc*)BlJ!ra«BE«:*€r< LftOLTt, 



42 



9 ^t^Pnm^PflL/ciT'fe^o H5 5te, ffi 

mcmmmmvmmmmm (%) ^si, tsntctss 

SJtTo n (ms ; ^D6>) SratT&O, MVA-L 

&3 0BH*^m«B»OiiJ»aja*k:4*S^f5aF 
SfiTonSSLT^o H5 6«\ tttt(Cl8M£ft:» 
OfBRigiMs (%) *«LTJ50. IKMKcesattTo 
f f (ms) MV A-L C Dlcfc^T, fi/r^Pg 

o n ffi I 0 0 m s UUhlCftoT L£ o tpmmtf 

6»c^ftrsisoissaaTo f f^2 0msw±*c 

[0 19 6] fiiSiBiaStffc«ll#?#ffl^£MVA^ 
[0 19 7] 

Tr = 1Jid 2 / (eo • I Ac | V 2 ~K33 Jl 2 ) 
T d = TJ i d 2 / (K33 /r 2 ) 

[0 19 8] 

d : t;l/*fyy 
->*) £ o : JtS§«$ 

A e : K«¥it£1£ GKSttS) 
V : ffttra«E 

^d ^/Jn$ < -r«(ctt. S^^^^^o /cgB 
[0 2 0 3] fcC5T\ — IRk:-b;l/^-y7 p d^/J^< 

ftsfc, w^-r^ 2ts:o^^xss^^ B 3 ^:aA-r^ 

«FBHig<3S:5o MV A^iCtcffll/^MfiElplS 

^PBltig<ft^> 0 ^ot, MVA-LCDT'W>7 
7 > d%:'hZ<-?2>Ct&, T N^L C DH^hkgf III 

^m§MVA-LC DlBISiiWSfc&oT^ 
[0 2 0 4] ^ 5 7 ii, m£k^mW<Dfcm$&(DiZ)l 
50 3 0 ««b»9JS»ia« (%) ^l, »tlll»fSS»ftT 
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on (ms) tSLTl^o S 3 (2:0 5 7 



(23) fSBS2 002-3 5 7830 

5 6 0«Ftt**rT Z MVA-LCDi: p|— &f$T* 

[0 2 0 5] 
[*3] 



(%) 


-£A^ = 2 /i m 


ir/U-J? = 3 m m 


-£/l^= 4 /x m 


2. 5 


5 2 


10 3 


18 0 


5 


3 6 


7 2 


13 2 


1 0 


3 0 


6 8 


12 1 


1 5 


2 4 


6 1 


1 1 2 


2 5 


1 9 


4 7 


8 5 


5 0 


2 6 


2 9 


5 5 


7 5 


5 5 


2 0 


3 8 


10 0 


12 2 


4 5 


1 8 



[0 2 0 6] B5 7Rtf«3fcSVr«fc'5li:, -feJl/^-y 

7d£vh£<-r&£, 5jaaa*^o%ffl<o>?«:«i;sa 

*tf5V) o^ccttiUo«9nfift«tmAnSti«^: 

ftWOfeS, ■fe;l/*^»yyd*/h*< ^OfS 
SaaHiSMffite-tr;!/^* *y :/d <D~*ffi^»Si*<gi;bn 

C0 2 0 7] fcca-e, ft^Rwa^tt^r^-rsfta 

iSaSftfc'lT, AnO±B»i0. 15-0. 17* 

[0208] a4o«if*<o*s*. «*fcw*oaBa** 

MffiLfco IMS^c ttlST* ^ £ J; tc £ 

/Co 

[0 2 0 9] Sft, MVA»a(0<t54ECBSO»S 
fe^OTv^^An • dl±mmT+Z%H,\ M V A 
WtOSX. An-dtfO. 30nm^60. 4 2 n m 

[0210] &<ommmmy5^mu fioAn^t 



l/^S^StCti, (1) An#*£t^:tfjS*Mt^«l 
*mX-?2>Ct. (2) An^l^a- 

[02 11]*ft (2) <0«^Ji^>3S4>«#**rL 

t^«»«»tt*»fc'r*««««*7 r *T--f 77 h U ^X 
- L C Dttt h7^<DSMe?ft^«fi«fl<0»tf 
#fUT&£ 0 £oT. ^ttft!S^*d**^»a{fc£«5 

[0212] £/c. Ka*;i/rt<a»a5^Ftt«flEW*ni$ 
^LK «JEai*nie*c}Ka«^*v>l/^K^^vp«R 

[02 13] HRtMVA-LCDtt, 2 tt<D*ftfiJ»R 

*>\ xro>ai(Eic±^-«e«a>EiqiMnffi« 

40 -y hSM«/^«->a>Ef&ja«lffl«a*JB«LTU^So 

[0 2 14] RBLTtt* 2ftO^SfiM 

#«c±¥ • S^*OElql«iHffl«iB»«}SA-r«Xr« i a. 
LT^5 C fcWot^So -fc^-v -y y d «yhS < 
Lfc**afi»«o»a/<*;Wc*5ir^Tfe. 2tt<o«iPiS 
K4»K#(C±¥ • ^&eai^Elnl«Slffl»!ffl»*»«Lrc 

[0 2 1 5] 0 5 8Ci. ?gaa^SScO±^(7)iS^ 4:3 
50 C0i^$ (|im) ^SL, »ttii3>h7Xhtk*SLt 
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4b\ 0 5 8Ra'S4tC^-rMV A-L C D(7)^Wm 

[02 16] 05 8RZfm4fr£>. n>h7XMt^ 
2>o ±^^^m\Sl . 5/imi:LTt, ffoH-tr/KD-fc 



46 



10 



t7^4. 0 iim<Dyj&±^2tf 1 . 7jim«tTT? 
WIT, -t;l/^7ydff2. ±^<D 

war*' i . 5/xmT^7 I czsn^^<^^o -fe;i^>*y 

^d^/h^t^fll^tt. ±¥^S2 letter £ft«n<0 

[0 2 17] 
[*4] 





=r >- bit 




-fe/HfC=4. 0 /x m 


-t/l^=2. 0 p m 


0. 3 


7 0 1 


6 7 4 


0. 5 


6 9 2 


6 5 8 


0. 7 


6 8 0 


6 4 5 1 


1. 0 


6 3 8 


5 9 3 


1 . 2 


6 5 5 


3 8 0 


1 . 4 


6 2 0 


2 12 


1. 7 


6 13 


18 1 



[0 2 18] &faMfflmffijgW(D±^(D&Zlcmi,T 
-fert/^* 7^(1 = 4/1 m<7)fi£*CDM VA-LCDT 
tel. 3pm*P&l. -tr;^t7yd^ 

■r * /c46^- ^m^<om u^vm&r iT3>h 7 x 

HttffiTLTLi5 (05 8Stf«4#B8) o &fc. 

ft±¥S£i:LTti. 1. OiimttrasCfctfffS 

[0 2 19] 05 9 71jM06 1 ti, j8SS^B<DjSS 

«ttt«^JSSiS^ (%) »tt«j£Sj$fi[Ton 40 

(ms) ^iLTl^o 0 5 9ti-fe/l/4^*y:/d = 4 
m, 06 Oti-fe/M^yyd = 3 // rru 0 6 n±-tr;l/^ 
t7yd = 2/im^^LTi/^ 0 S 5 7^^8(3: 
tn^tims 9 7^jM0 6 1 (D7?7<D&f&m#5lClSlt2> 

05 9MI6 lMS5J!iMl7^tMVA- 

5 5M§5 6 0#fi^t^MV A-L C Di:^— ^ 

[0 2 2 0] £fc. 05 97^06 1 Rtf^5 7!>Ma7 50 



*^«5^4«k5 *y :/d < r&%> tm 

&<7)2 5 /im<l:HW<n^S^o 
[0 2 2 1] 0 5 7icSLfc^-t;l/^7yd = 
4. 0/im<Di^ti, !SS1ftt*Cffi/jNji[*itfcftL^ 
T% 0 5 9tC^TJ:5fc:. mmm&'bZ<'?Z> tlZl&ft 

[0 2 2 2] -t/l/^t7yd^3. 0/im^>2. 0 \i m 

<D«^D*?fc:, tt^ttlc«/hjS*«roi§*tt. 0 6 
*a-e*So cftf*. Efil*»l«ILTV^±#©«!i*i3b< 

tffllf ^tiSfe^fc^^tiSo *;U4^y:/#3. 0 
/i m<0«^ttP B TOiB^ 2 0/i mWTT*ffi/J^^58^-r £ 

tg^ttROMEStf 1 5 fi mttTTi/J^ORt*WtH7 

[0 2 2 3] i:C5T\ HB*a(i/J^$ttntf'J^^^SJ: 
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4« 



* [0 2 2 4] ±^<D»fci\ ^jS^WlCt^^h 

[0 2 2 5] 
[*5] 



4 /i m 


1 0 v m 


1 5 fj. m 


2 0 v m 


2 5 m 


2. 5 


9 3 


15 0 


16 1 


18 0 


5 


6 8 


10 7 


116 


13 2 


1 0 


6 0 


9 5 


10 6 


12 1 


1 5 


5 7 


8 8. 1 


9 7 


112 


2 5 


4 4 


6 4 


7 5 


8 5 ! 


5 0 


2 7 


4 3 


4 6 


5 5 


7 5 


2 1 


2 8 


3 5 


3 8 


10 0 


1 7 


1 6 


1 7 | 


1 8 



[0 2 2 6] 



3 £t m 


10/i in 


1 5 m m 


2 0 m m 


KII9St*I= 
2 5 u m 


2. 5 


6 8 


7 2 


8 8 


10 3 


5 


4 7 


5 0 


5 9 


7 2 


1 0 


4 2 


4 7 


5 5 


6 8 


1 5 


3 9 


4 2 


4 8 


6 1 


2 5 


3 2 


3 3 


3 8 


4 7 


5 0 


2 0 


2 3 


2 6 


2 9 


7 5 


1 8 


1 9 


2 3 


2 0 


10 0 


1 7 


1 7 


1 9 


4 5 



[0 2 2 7] 



«7] 



3 n m 


[31 Bite = 

1 0 ti m 


1 5 ii m 


ragtte = 

2 0 m m 


2 5 // m 


2. 5 


3 3 


4 1 


4 7 


5 2 i 


5 


2 8 


3 2 


3 4 


3 6 


1 0 


2 7 


2 9 


2 8 


3 0 


1 5 


2 2 


2 4 


2 2 


2 4 


2 5 


2 1 


2 2 


1 8 


1 9 


5 0 


1 9 


2 I 


1 7 


2 6 


7 5 


1 8 


1 9 


3 6 


5 5 


10 0 


1 7 


2 1 


7 0 


12 2 



[0 2 2 8] i6 2ii, ±^fi£/<*;l/«jBs|5<0M«* 



M&5 VffltaB$0/<*/U«:fcaH* (%) ^SLT^ 
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50 



[0 2 2 9] 

Mis] 





m&m (%) 




-£>ruj?=4. 0 /x m 


±A^m= 2 . 0/im 


3 


8. 4 


2 0. 4 


5 


17.6 


20. 8 


1 0 


2 2. 3 


18. 7 


1 5 


2 0. 2 


15.6 


2 0 


14. 6 


13. 9 



[0 2 3 0] ±¥HOH«itffi<ft*i:, ^nic*fj£ 

:/d*/Jv£< LT^< fc, HI«Bt»/M<«(:i:K4 
[0 2 3 1 ] ■fe;i/*f^d*^J< LfciM/**/!/* 

0 tott, *fflffc • * :/{k 23 
BWjftOJBB*** < SH-So 
[0 2 3 2] £6lC. ?TF&Affifc:iBLfcS£*-e<OS 

3ttftBfb^0*AKJ:oTA0RB*B2r 
tt**r-rsffistt»o@(gtttt (y 1) */|v£< LTJS 
§i§g^fi±;**Sc£#T*#£<£d£ft£o X£*T* 
©aSMtA^^affcd***, KOTNSLCDOI 40 
fix* -y y^AX^^c^^T»^^c^^}^ B e H ««coffl^ 

tiTffiffl^nfti^iH«cftoTt^Co ££%t>\ M^-r 

^T*#s<t3i£:ftSo ft*f<o*s*. cnsssttoHi^ 



[0 2 3 3] -mc, iSS«^An^<^t 

< ft 0 «o*flE-aa*«Ftto)iS[Stt 

»s *0>)HtclBI««W*#<ft««|JB*^^*-->fc"r 

■rntf fes^ttti *# < saw- * 0 
[0234] wt, a*was6*OT*fflv^TSiwr*o 
(USEsffn 1 ) it oma*#*r^sstc, u^x h s 1 

8 0 8 (i/yu^i) -Vif • j»«{tLT±^ 

0. 7 iimtLfco -*©«Elc»LT, »r* 

to*. £-fe/l/*ffBLfc (X^— 9" : 2. 0/im, 3. 
0/im, 4. Oiirri) 0 ft50^to*fcfg, ±¥i:X»j7 
hSKDBUffi (EftSUBO 5/im, lOfim. 1 5 /x 

C. »«D***fc»LTttAU **±LTffl*fc«** 
DX-n/l/T'iA0^to*T. M V A-b/l/*ff»Lrco ir 
;U^-v y yti. *— ^HffBSBOir/WPJHffiagBk: J: 0 
3ca6fco MSB. ffiSD^t;l/^7^^)fi 

cct*. ^^l$l^em§i B W8 A kiga 
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[0 2 3 5] 



51 



52 



C«9] 





>a v** (try Mi op» 








N I 


711C 


7 0*C 


9 ot: 


70t 


An 


0. 0 8 2 2 


0. 13 2 1 


0. 15 3 5 


0. 16 6 9 


A c 


-3. 8 


-3. 8 


-5. 0 


-4. 1 


Kn 


13.6 


11.3 


14. 7 


12. 6 


K 33 


14. 7 


14. 7 


2 1.0 


17.7 


y 1 


13 5 


18 7 


3 2 0 


2 3 4 



[0 2 3 6J £MVAir;b<DT-VWtt*»J^U UBS 
<7)6^£&£5. 4V£rl00%£LT. 0%fr£>2 
5 %, 5 0%. 7 5%, 10 0 %s\$mT SJSSKBBS: 
■SLfc, ^/b4^*y7#*^ (4. O/i 

0, MVA-h;l/tcfflv^^ a s H »^tc«-r^$iJ|5g^/h^< 

[0 2 3 7] ±¥»fc±¥«W«Mie*^Hu 1 

5Mm**6*«ffBi*«Ffc:*v^TEiSiru*^i;sci: 

^/c 0 BBBtr^AM 5/im«Tm T-VWtttcfe 

[0 2 3 8] ±^gp<D«*3 iim&Ltt*Zt* ^l±K> 
/Co ±¥iS2tfl. 0fimfit±©i&H;, «JE*»ffl*D8# 

[0 2 3 9] UUimWLfci-pJc, *fSS»B»*c:<fc3» 

*aa***ci:Wpr«kft»). mva-lcdo 

[0 2 4 0] [»9<DHl5B<DJB®] ^td. #%B£<0lg9 40 
<Dnf&<DBMlC£&L C D^i6 3 7^117 2£:ffl<,>T 

ML, »tc t<0Sl$a»tt**t5« B ^fflv^c V A 

[0241] n.<Dmmmmjjii*m?2>®.gk&m^tcv 

K^/l/^ F^>C>tfflt^M v A - L C D(i«ftt$ttk: 

£o 50 



[0 2 4 2] iS^©v;l/^-^-r-f Tffcfcffv^l 

6, (16. 7ms) rtTJS««:^7*rSL 

CDtf^StftoTfTt^o TNS, IPSSJcOjES 
«Ftt*#^Jltr4», MVA-LCDfcft^TfcfSSIStt 

[0 2 4 3] H6 3tt, «HlO»»VIIH*LJ:«5i:-r 
SB8ffi^«:SiWLrcfecD-CfeO, MVA-LCDOfSS 
#14£r X y > y 89 CD 4> Mm l^/l/^c ^ L T t ^ S o 

m±x^ vT>7<offimcm?zi&&mf® cms) 

Ut^o cct% 4>P^lil^;l/<7)^g*06 4^ 

"To 16 4^ MV A-LCD<DmimmEEicM-?z>mm 
mmtwimms. (v) *«lt«d, tKMaaaftiiffi 

(a. u. ) SSlT^So 06 3tc^rr<£5tc, ^ 
tf. *H«*jS*S3 *fcfcft+m s «±0)JSW»IB* 

[0 2 4 4] 06 5U\ **«IOJBaR^«H*L «fc 

«5k-rSBgH^*KWLfcfe<O^fe0, VA^LC 
DOlESI^tt^X^'y^^^OtppaWU^l/Stci^L 
Tl^o «WHlttH6 3fcH«klX^-y^->if»04>niB 
U^4*LT^0, IKNUiJSflmn Cms) ^SLT 

/I/ 8) *t#«k^f±. y^y<fm(0^mmu^Mc 
[0 2 4 5] ft^i$g^tt^St ^M^ffl^/c V 
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(28) ftffH 2002-357830 

*A^ra<OLCD«, »a»S<OEIIEttttyi OlMftttm 
Pa • s) . xyWOftt^aKn (JHfttttpN) . 

£&tf-fc;l^-\-y:/d (*fi(^m) 
[0 2 4 7] 



[0 2 4 6] ftO»S«^S7?tt«:^"r«}«S*fflV^cV * 

( y i — 1 - i) x (Kii + 2 3 3- 7) x (K33 + 36. 9) x (d-1. 1 
) x (AeH31. 7Ae 3 + 3 7 0. 8A£ 2 + 1 9 4 8. 6 Ae + 4 30 4 
. 2) <8. 8X10 8 (S3) 

[0 2 4 8] *ffite:aittElftffla«r«iLrc2tt<0 

(yi- 1. 1) x (K11+8 7 5. 6) 
d 3 + 9. 5d 2 + 4 3 0. 8d+524 



0. 8A£ 2 + 1 9 4 8. 6 Ae + 4 3 0 4. 

[0 2 5 0] WT. a(*WH«8OT*ffl^^TBiWr*. 
(*«W9-1) V Att<DLCD<Dfc&mffllC~D^ 

Kiu ^VKOWffiaRKas, RIM^ttAfiKtftt 
S/iJPdrc<k£tt#14*:2'^.aU— : S>3 >L/c 0 166 
V A#30L CDtC^tS^VKSfSSl^no/^ 

(%) *«LTM3tK «M»^>«auss«n9aAA t 

(%) *aLTl^o /c/cU yu Kik K33. A£ 

RUdcommmtisTs si oic^M.(Dmmmmyjii 

[0 2 5 1] 
[«1 0] 



V 1 


1 5 0 mP a - s 




1 2 p N 


K ss 


1 2 p N 


A s 


- 3 


d 


4 ft m 



/0*A-LCD*4, »«»»«iaiEtttt y 1 («fi«mPa 
• sK xyi/^^tt^Kii (ffilipN) . 
K05HSSRK33 (#{&li:pN) , mmmm?jftbeR 
fft^fy^d (#{£&/* m) # 

[0 2 4 9] 
x (K33+5 0. 6) x (d 4 + 2. 7 
1 ) x (A £ 4 + 3 1 . 7 A £ 3 + 3 7 
2) < 1. 6X1 0 12 (34) 
★ [0 2 5 2] i6 6^tJ:^m, ^n^TtKO/^^ — 

20 me 5ic7r;i,rc&5ic, aiot/?r*ttm vat^ 

SOL CDOB»»eo*T»«fe«t^HI*S'rs*IB 
H 0 6 U^/i/ 1 'Wtc&mrStf 69. 5 
m s T&ofco 

[0 2 5 3] ya*:<fcS4-V«^c:*3*tSl£S«FK^ 
14At (yi) ^-T^o Ku«c<J:5^>ttffifc:43»S 
j£«FWfH«0^lft«:A t (Ku) U KsstcJ:^^-^ 
«»c43»*rtS»«ffllO*tt*A t (K33) £TZ 0 S 

(A£) d^cfcS^-vttffi^fcttSJS^KO^ 
30 ®j£*A t (d) fc-TS 0 ^6 6Ti# &*lfc«*fc«/Kr 
fUffi^fflt^h, A t (yi) , A t (K11) . A t 
(K33) . At (A£) MA t (d) lttft?tVk<D 

[0 2 5 4] 



A t 
A t 
A t 
A t 



(yO =7. 
(Ku) =4. 
(K33) = 1 . 
(A £) - 1 . 



4 6 6 7 x 1 0" 3 y 1 - 1 . 
0 4 4 X 1 0~ 3 Ku -0. 
9 3 8 X 1 0" 2 K33-O. 



0 0 8 
0 5 5 
2 8 5 



(35) 
(36) 
(37) 



3 8 2 6 x I 0~ 3 A £ 4 + 4. 3 8 2 1 x I 0" 2 A £ 3 H-5 1 



2 6 9 0 x I 0" 2 A £ 2 + 2. 6 9 4 2 A£+4. 9511 



(38) 



At (d)=0. 3 3 9 d - 1 . 354 

[0255] m^m^mmiy^vo^^mmiy^ji 

1 'vDJSSBf fia# 16. 7ms WTT'fentf, ^BffllC 

f = [1 + A t (yi) ] . [ 1 +A t 



(39) 

Ku. K33. A eRT3dttmt2ittc£Z<DV A7i3<0 
L C DlC&tt£ti»l9IHl4>£Mr f l±$Z(D£olcmtStl 

[0 2 5 6] 
(Ku) ] • [l+At (K33) ] • [ 
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(29) ^12002-3 5 7 830 

55 56 
1+At (Afi)] • [1+At (d)] (S10) 
[0 2 5 7] afejSv^KSIU^/l/OA^f MBIU^U *£tc&3 0 
1^©*S«FB*IH*«6 9. 5msT*fem Ctltf 1 [0 2 5 8] 

6. 7msJXBc&£tC&, ^O^ff*SIAc^f * 

f^l - (6 9. 5-16. 7) /6 9. 5 Ml 1) 

[0 2 5 9] (5£5) - (Si 0) £ (Si 1) K [0 2 6 0] 

C y i — 1 - 1) x (Kn + 2 3 3. 7) x (K33 + 3 6. 9) x (d-1. 1 
)x(A£ 4 + 31. 7Ae 3 + 3 7 0. 8 As 2 +l 9 4 8. 6Ae+4304 
. 2) S8. 8 x 1 O 8 (S12) 

[0261] (Hffifi?»j9-2) m\ nc^*rj«att»«r *#*^lt(^£ 0 im^t«B B Bi-5tt, ^-mt 

ffll>TVA#SOLCD*ft«Ufc 0 EfnJlSfctfieiElRl (Si 2) WdcAUT^So 

K*f»X*fflV\ ^n>T'^t£ y^4 6i (JfLii^ [0 2 6 2] 

SO. 2mm) ffo/co «1 Hi. «fi*m<0/*5*-* [gl 1] 





Sfc&l 


J&&2 


tt£3 


&bh4 


&£5 


v , (mP a • s ) 


17 8 


13 5 


9 9 


9 9 


7 2 


K lt (pN) 


13.0 


13. 6 


10. 7 


7. 9 


8 . 8 


K 33 (pN) 


14. 9 


14. 7 


12. 9 


9. 6 


10. 5 


A £ 


- 3. 7 


- 3 . 8 


- 3. 4 


- 2. 3 


- 2. 9 


d (fi m) 


1 . 6 


1 . 7 


2.0 


1 . 5 


2. 0 



[0 2 6 3] *V«0B*cfe»««s:»WFtt*jB!ISL^:<6* 

£®6 7tc^r 0 06 7 &s si iicstaai- 5* 
ffli^vAjjaoLc D<ojss«Ftt*=&j«a*rs»tc^ 
itt^o «*fcttx>r-y^>yaoaja* (%) ^s 
u mn&fssBzm (ms) mlt^s. x 

^y^vyM (fflftflKJEO Vfl^tti) ©as** 

0 % £ u autamEE* 5 v Lfc t %<Dmm&* 1 0 0 

%kLW5o 06 7*C^"T<fc-5lc, l^ntl6. 7 JO 
ms«TO*SSWiSfe«:l|3BLT*5»). (Si 2) OSS 

[o 2 6 4 ] m i i ic^-r is»»tt*a# 

&o itSll H^ttyi***#V*#&*ffiSU -b 

t^* 0 tt&2tt* mmmmx&b c***< lt«* 

«fttoaf*aoTl^e MSS3fi. BWBttttyi** 
S< LTIfijWttoaftHoTt^. KA4^ gin 
^^aWTti y . ^/J^^ < t§ t^StSKi i , K33 40 

[0 2 6 5] (Hfig#j9-3) 068C*. MVA-LC 

ftLT&59^*>£nfc2tt^;tf^XgffiK 2RmciS& 
l3A^lt?ntl^o »fil"r*2ttO»tEK 2W 

^aX-zi;UcEH^tircS^fi3 0«fi!t?nT(/> 50 



M?nto^o —2k Sfi2(02WtSi 2±lcte, 
WK£5G 4 £ H— <D tf -y mtt$i& 4 tf -y ^ 

nTEB?tlfc*»<D««^jB6*^«SnT^^o Ml 

«^4. 6(i. tn^tiWwt as* hTJBdt* nrir> 

£o «tt^iB4 4:«ttggjE6fc«. SCBXriPikinMt s 

[0 2 6 6] 06 9f3\ MVA-LC DlC*5«-£Sfi# 
?0)«lfSOe»tt«*SLTt^o 06 9*C7jVr<fc5 

06 8 ic ^-riatt^e 4 , 6 morsrii s tcin^es 

[0 2 6 7] 068 tC^rTM V A - L C DOlSS^HKc 

C T\ Jgt^ig 4 . 6 OffllK s(i2 5|im, iS2 h C£ 1 
\l mRlfmwltS /i mtc^tx^n@^^tiT*5 0 . Si 
0tc^-T?g H s Q «^%S^^LTfflt^Tl^o 07Oli. 
MVA-LCDfcHStt*;*- V#!gj£S^Rfl<0/ < 5 ^ — £ 

feStt^iti^o 07 oic^j:^^. fnfn<o 
&o £fc me 3ic7fkLtt£?ic. m\ ot^-r^r* 

fi. MV A- L C DOj£S«Ftt<D«t'-T?«feSl^Pa«:S 
9 1. 5ms T*$>o/c 0 

[0 2 6 8] yifCcfc^^->tt^c4oCt^lS^PaTO^ 
»*At" (yi) i:t§ 0 KntC^S^Vtt^clfeCtS 
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(30) nm 2002-357830 

58 

*m'hr.m&$:m^Z>t. At' (yi) . At* 

(Kn) x At' (K33), At' (Ae) Rtf A t* 

(d) &^n^n#<o<fc?ic*<*ftSo 

[0 2 6 9] 



57 

£SB$Bfl£>£l&*:A t * (Kit) £U KaalCcfcS*;/ 
«tt(u43(t«f£W9Hia)KA«A f (K33) h*r^ 0 
£/c. A £tC«tS^Vtt^C*5ttSl£SfiFPJ^ift*A 

o^sj^a t' (d) ^-r^o 0 7 or#e nfc«*fc * 

At' (yi) =7. 4 6 6 7 x l 0" 3 yi- 1. 008 (Sl3) 
At' (Kn) « 1. 125xi0" 3 Kn-0. 015 (Sl4) 
A t * (K33) = 1 . 5 3 1 X 1 0" 2 K33-O. 2 2 5 (Si 5) 

At' (Ae) = 1. 3 8 2 6xl0" 3 Ae 4 + 4. 3 8 2 1 x l 0' 2 A s 3 +5 
1. 2 6 9 OX 1 0" 2 A e 2 + 2. 6 9 4 2 Af + 4. 9511 (Sl6 

) 

At' (d) =6. 5 120X10 ~ 4 d 4 + 1. 751 lxi0' 3 d 3 + 6. 21 
38xl0- 3 d 2 + 0. 2 8 0 53 d-0. 6 5 8 7 3 (Sl7) 
[0 2 7 0] £PgiaiC*51,>T 1 yis— l±ftT+<Dfc®%:m — £lC&Z>f&&mm<D&W)%:3§m'tZ> yi> 

m-tzrctbiat, m&m^tprsmis^jVQfrztpfflmis Kn, k 33 , a Emid^mt^^rzm^uv k~l 

t ^js^bsp^ 16. 7ms uT-e&tii£±mm c Dcofc&mmcD^m f * a^ct o icmzn&o 
tc^^x 1 yis-i+ftT'Cofc^n^cttf-ezZo ±% [0271] 

f'= [l+A t' (yt) ] • [1+A t' (Kn) ] • [l+A t' (K33) ] 
• [1+At' (Ae)] • [l+At' (Ad)] (S18) 

[0272] m&m^fflmu^tvofrz^mmi'^i 20+ctic&% o 

1 -xcDJSS^FbW 9 1 . 5msTfe^OT\ Ctltfl [0 2 7 3] 

6. 7ms. -UTRc&^Cte, &<Dgkft%:ffirc*£l£&^ + 

f ' Si - (91. 5-16. 7)/9 1. 5 (Si 9) 
[0 2 7 4] (SI 3) - (31 8) * (5S 1 9) left #[0 2 7 5] 

(yi-1. 1) x (Kn + 8 7 5. 6) x (K33 + 5 0. 6) x (d 4 + 2. 7 
d 3 + 9. 5d 2 +4 3 0. 8 d 4- 5 2 4 . 1 ) x ( A £ 4 -f- 3 1 . 7Ae 3 + 37 
0. 8 A £ 2 + 1 9 4 8 . 6Ae + 4304. 2 ) < 1 . 6X10 12 (S20) 

♦nHRsAM 5|im©k**Sltt^o (c) IZMffis 



[0276] (H8SW9-4) m7 u*. *mmmic& 

«MVA-LCD<OBfM«JS*^LTl/^o 07 HCtk 
~?£olC *llffiWc££MV A-L C Dte\ 0 6 8 IC 
^«tt^6lcft*T, ^Xg«2±tCXU 7h8 
tfJgjtfcSnTl^So £/c, S^g4i:X'j7h8t^ 

XU *y h 8yWg/££*lT^TfeMV A-L C D*H5|T* 

[0277] mmm9-5) mwmfamttnx*mfa 
m 1 u 12 ws<o i/^x hLc-20 

0^M^g4, 6tCffl^T. MVA-LCD^il 
/Co *£tt^!B4. 6«U *@5 |im, ig£ 1 /imt'ML 

Sffl^/to 0 7 2&, HI»s*Sffc**fcMV A-L C 

(a) teFJ«s#6 fimO£#*75LT*>0, (b) 



30 #3 0 /im(7)£^7fsLT£>D, (d ) (*HMt s # 4 5 
/"Co 07 2tC^"T<J:'9tC, H»s*<3 0 /imJ^±tC^^ 

[0278] ii2 msm. 1 3 ^jtssflj-twrais s 
£&gh(D&foyimt(DM&*7KLT^z>o mi 2imv& 

stfl 5 fim«T^fc£OEfa^**U 311 3t±M 
I©stf2 0 pLmM±(D£¥(D&faikM&^LTl^o m 

[0 2 7 9] 
[Sll 2] 



|§]8g s (fi m) 


5 


6 


7. 5 


1 0 


12.5 


1 5 




O 


O 


O 


O 


O 


o 



[0 2 8 0] 



[Si 3) 
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(31) 



2002-357830 



59 



60 



ff^ER s ( v m) 


2 O 


2 5 


3 0 


4 O 


5 O 


7 5 




O 


A 


X 


X 


X 


X 



CO 2 8 l ] m l 2 RU'i l 3 ic^-T <£ 3 ftaf& s 
2 5 ft mWTT*n(f . -**ElftlA«»6tl*o — 

s a* 2 5 /i mi: k> *zifni£ , nntffiic^fto 

[0 2 8 2] Ml$ stf25/i i: f?fi, H6 

&tt*Wg»LT < 3 «fe 0 ftKSa*2fffi'\«HLT L 

U -ttS:Efaa<#5tt«:V\> LfctfoT, MVA-L 
C D T*tt, s 2 5 /i m^TRcf 
[0283] (£*W9-6) «ft«rtt*&#-r*fc4& 

cfc*. to?**. Tt^MWitLT 

ti l WttS/c:{i2$i14<0{iitail7-r;bA^:fflt/^ci:A^ 
T$£ 0 20 
[0 2 8 4] &Lt®fflLrz£?lc. *HSSJgi£{c .fcSjfc 

[0 2 8 5] tUJIWLft*»Hoa 1 <Dmm<D&m\c 

WI3SeElqIillB|ti*±*n, ft«&««*H3ftt*«*. JO 
fc&HBi:. i:tHulS— ^SISO-^tcEg^ 

[0286] am 2 ) ttte 1 E*go«s*^Bic*5 

l^T, ttEflEfMfttt, tteEft£MI!!«iift±<DffiEtt 

0° ^0pr<4 5° 
tisl§7J\:S£[lllo 

C0 2 8 7] (Mig 3 ) we i xtt 2 tcsetgoffisg^ 

Ric S U £ EfaSUSPS^ * $ 6 tc M L T V * £ c £ «: 

[0 2 8 8] ix±mwLrz*f£w<om2<Dmffi<D&mic 
(mib 4 ) mis i t^s 3 (o^-rtifr i s^ies<DJssa 



[0289] (ttte 5 ) 4 m&coi&gkm^micis 
^t, 9ufe^ey com&te. o. i-3wt%?$s 

[0290] u±mwLrc*mmm3<DmmcDnmic 

*tEfc, MB— WO«RIBlc»ia«tifc*«El*llli:, 

[0291] (Mie 7 ) mis 6 iBKoas^^sati: * 
^-r^as^^Bo 

[0 2 9 2] (frffe 8 ) ttfE 6 Xte 7 fc:fBBM)}KJ|:S^ 

p^*r ^> c t *&wi £-?% ^as^sH. 

[0 2 9 3] (MIS 9 ) ttfg 8 IH«OJKaagBiC*3l/ ^ 
[0 2 9 4] (MfB 1 0 ) ttf e 8 Xti 9 Jc|2«80ffiS* 

^mmtcts^r, suiB^yu^i/hfto— o«8 8° 

[0 2 9 5] (MIB 1 1 ) Mfg 1 0IBtt4)»A£;i3gB 
^S«^iSi6«ffia«^(*0 2 0%tLtT'SSi:^fif 

«fc-ra«aa*«Bo 

[0296] (Mie 1 2) n.<DMnmmftii%:ffiz-rcm 

[0 2 9 7] (MIg L 3 ) 1 2 IBttOiSa^SB 
SuIB¥^y h ft *mffiBr^«««k:a» ^>^^ d 
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[0298] w±KWLfc*«wo»4 (Dmmnmmic 
ami 4) «isisaH^n/-c-»«««fc. Huts-wo 

fcDSia»*B*., BKBS±n:eBsns»tt3Siei:, 

X h 5 f J£fiSc£n/c;2. U -y h » fc < «t 

*nSB» 

[0 2 9 9] (fflE 1 5) WflE«Snfc-JW>«« 
i:, BEHtf©afi©ttiaffilc*tt^ttBB**i:fcBl 
RtfB2©B«i:» B££ 1 <DB««>Bfi#<0— »*B 

y y hapt»i^i-*ffi«t^i«stircs»«tt»K38iefc 

©B^K.fcSEGlBiWfflBBWji:, Hufd-«<0»1SP^ 
fcBBSttfcSBEfiiBfc, BIBBBEftBIBKcBikS 

[0300] (ttfB 1 6 ) tt IB 1 5 £B<9ftS&i;£B 
[0 30 1] «±JBWLfc*SSI0a50*Ml0»8l«: 

(tttei 7) mibi etee^^s^stcfcv^T, hu 
EBBttBtt3&e<DK±8K*, mw^icaa^m^m 

[0302] am i 8 ) \m 1 7 EBaB&B^&B 

[0303] (ttE 1 9) WlpJiHB^tV/c— «<0S« 
ME-tt<9gffi^#ftffilc^ft^nJgj££n/c«S 
MBSffi<DSffi#<D-gIS£:Sa>TJg)££n. iiff/j 
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